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L Exe~ative SItmmary:

Project "ritie: DeveJopmental Effects and Biomarker Ex~pre~sio~t in
~arly Life Sta~es of Four Native Fish Species

(chinook sahnon, rainbow trout, delt~ smelt, ~nd white stmrgeon)
¯ s Ecol~ical Indicators of Pesticide and Metal ~xpesure

Principle ~nvesfigators:Mark S. Ok~bizo, DVI~ PPLD.
David E. I-fintoi~ PI~D. (Co-P1)
S~7e~ I. Teh, PhD. (Co-P0

Project Deetcripfion emd Primary Biol~gicai/F~�oioglca[ Objectives: The primary goal ofth~
proposed ~tudy ~ ~o ~sc~s ~ ~ o~pe~tic~le and n~tal contaminate on ~dy li~ eta~
of four fish spec~e~ na~ to .the Sacra~ River ~i Delta: ~nook eahno~z
~), Del~ sm~ (/!~oome~s~ ~c~), rainbow ~ro~t (0nc~kyn~/~ zny~),
white sturgeon (~pen~r tnm~no~). While not on the prio~ty li~ rainbow ~r~
sturgeon wer~ seJcc~ to serve as mn’roga~s ~or stcclhcM t~o~t and ~ sturgeon resp~ely.
ELS (embryos and larvae) w~ ~hosen l~ec~use o~ their ~ cont~fioa~t sen~tivityo md
biomadce~ ~pproa~h seJ~ted in orde~ to ~ char-ac~on o~th~ cont~firLa~ m~onse To

biochemi~ assays_" met~lo~onei~ ac~linc~tcra~ (AChe), an~

the proposed stdte of marke~ will allow for the development o£ specifi~ "con/arni~

of native fish sl~cies. Specific ob~cc~Livcs include: ]) to id~.]~ which ~-~S hetw th~
ecneilivity to specific metal and pc~icid~ c, ozrt~o~e~ 2) to ~dc~Pi t~rg~t or~ane~ d~clopm~ut~d

3) to comp~ contamin~ ~espome ~ on spe~ exp(>~ed, ELS e~po~ aM contamLua~
4) to e~abli~ detailed "conte~nant response profiles" ~or ELS o~n~tive fish spe~ies based om da~t
~ from ]aboratoxy ~ostn’es and Lo determ~ ~"respons¢ profiles" C~Ln be t~sed to c.~y
contmnmant lade~ ~ s~-q~s; ~) to corntmre the biomarker approach usin~ ELS of ~
v~th ~ ~PA~es t~ ~nd 6") to b~ to e~tebli~h an ELS con~,t
data base v~ch ca~ bc used to set spe~’dSc water q~ty criteria reliant to native fish
~w0a~lgraskgtSch~ul¢: In phas¢ l (It 1), ELS of the 4 native spec’ms (each spevies
as a *ask) will be azposvd under laboraiory coMitiom to metal (copper and zinc with salmonids;
selenium and c, atmium with smelt aM sturgeon) and pCstidde (diazinon and molinat~)
Larval ~ will I~� con~d flora 0-7 da~ post-batch. Embryoni~ oxposur~ will al~ be 7

¯ days, bat manlm- of~ will vary based on l~-=,th of ¢mbryo~ dcvolopmont. In phas~ lI (yr
2g wamr sang~ willl~ ¢oll0ct~l from 6 fie~l sims on tim Sa¢~ Kiwr aml Dolt,~ Tas~ 5-8
in phas~ 1I ar~ again d~dgnatcd by species. Sdection offidd ~ will b~ based o~ ourrcn~ and
lfistori¢ e,,oatamia~ and bioassay flata, geographic location, and rainfall. Colleb-fion of field wat~
samples ~ be coordinated with th¢ UCD Aquafi~ Toxicology Laboratory whicl~ has an oagoing
st~ to ~ EPA la’iplo-spe~ics assays on wator samples fi’om th~ Sacramento River ~ Delta.
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saml~. Thc:s~me suite ofbiomarkcrs wi!l be assayed ~ ~ ~ p~s: P~ a ~ ~ be
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